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EXECUTIVE SUMMARY
R&D Project i640 was initiated in 1995 to provide information on species o f  conservation 
value of particular relevance to the Environment Agency (then the National Rivers Authority, 
NRA), in relation to its activities affecting aquatic environments. A total of 52 stand-alone 
outputs has been produced by 22 different contributing organisations or expens, many funded 
in collaboration with English Nature and/or the Countryside Council for Wales.
Outputs comprise Species Action Plans (SAPs), practical management guidelines for Agency 
staff and third parties, and various research and survey outputs to improve the knowledge base 
on the status and ecological requirements of priority species. This R&D Technical Report 
provides an overview of the work undertaken, additionally identifying lessons to  be learnt in 
the management of species-related research within the framework of the UK Biodiversity 
Action Plan.
The three associated Project Records contain all outputs produced during the course of the 
project (except for two special cases). Project Records Wl/i640/l/M and Wl/i640/2/M group 
together all research and survey reports produced with Project i640 involvement: W l/i640/l/M  
contains reports on priority mollusc species, whilst W1/1640/2/M contains reports on all other 
species addressed by Project i640. Project Record Wl/i640/3/M contains all SAPs and 
management guidelines, which are temporary documents and will be updated by the Agency 
and other relevant bodies as new information comes to light. Many of the SAPs have already 
been modified by BAP Steering Groups, whilst all management guidelines have been subsumed 
into the Agency’s new manual on habitat and species management.
The process of species selection was initially based upon a wide ranging review of priority 
species of relevance to the then NRA, encompassing both highly threatened species and species 
that are relatively common but are at particular risk from Agency activities. Species selection 
was modified during the course of the project in response to publication of the report o f the 
UK Biodiversity Steering Group (1995). The work programme subsequently focused on the 
Agency’s obligations towards species on the ‘Short’ List of the UK Biodiversity Action Plan. 
However, species that are not on this list but which may be significantly affected by the 
activities of the Agency remained an important component of the work. Agency involvement in 
the UK BAP will continue to be taken forward by nominated staff with responsibilities towards 
specific species, under the coordination of Head Office.
KEY WORDS
Priority species, conservation, management, aquatic habitats.
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Full list of outputs produced with Project i640 involvement
Species Output type
Water shrew Neomys fodiens SAP/MG 
Research report
Daubenton’s bat Myotis daubenionii SAP/MG 
Research report
Bats Research report
Kingfisher Alcedo aiihis MG
Yellow wagtail Motacilla flava MG
Grey wagtail Moiacilia cinerea MG
Sand martin Riparia riparia MG
Reed bunting Emberiza sc hoeniclus MG
Dipper Cinclus cinclus MG
Marsh warbler Acrocephalus palustris MG
Grass snake Nalrix natrix SAP/MG
Common amphibians SAP/MG
Great crested newt Triturus crist at us MG
Spined loach Cobilis taenia SAP 
Research report 1 
MG
Research report 2
Brook lamprey Lampetra planeri SAP
River lamprey Lampelra fluviatiUs SAP
Sea lamprey Petromyzon marinus SAP
Pearl mussel Margaritifera margaritifera Survey report - England 
Research report 
Survey report - Wales
Shining rams-hom snail Segmentina nitida {Survey report
Little whirlpool rams-hom snail Anisus vorticulus {Survey report 
Research report
Fine-lined pea mussel Pisidium tenuilineatum SAP 
Survey report
Compressed river mussel Pseudanodonia complanata SAP
Glutinous snail Myxas glutinosa Survey report
Norfolk hawker dragonfly Anaciaeshna isosceles MG
Research
Downy emerald dragonfly Cordulia aenea MG
Scarce chaser dragonfly Libellula fulva MG
Southern damselfly Coenagrion mercurials MG
Research report
Scarce blue-tailed damselfly Ishnura pumilio MG
Scarce emerald damselfly Lestes dryas MG
Native crayfish Austropotamobius pallipes Strategy report 
Leaflet
Medicinal leech Hirudo medic inalis SAP
Triangular club-msh Schoenoplectus triqueter SAP 
Research report
Loddon pondweed Potamogeton nodosus MG
Round-headed club-rush Scirpus holoschoemts MG
Northern spike-msh Eleocharis auslriaca MG
Black poplar Pop ulus nigra ssp betulifolia MG
Ribbon-leaved water-plan Lain Alisma gramineum Research report
MG Management guidelines SAP Species Action Plan
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1. INTRODUCTION
Management for nature conservation within the Environment Agency and its predecessor 
bodies has historically focused on the general management of habitats and biological 
communities, based largely on the incorporation of ecological principles into flood defence 
activities and the setting and enforcement of discharge consents, abstraction licences and other 
authorisations. Whilst this provides a sound basis for managing the aquatic environment, more 
detailed attention to the ecological requirements of certain species of high conservation priority 
is required in order to protect the full diversity of native aquatic communities.
This project was initiated in 1995 to coordinate Agency funding of a wide range o f  small pieces 
of work aimed at species of particular concern to the Agency. The selection of priority species 
for such a programme is highly problematical, requiring a variety of factors (often subjective) 
to be taken into consideration. A case can be made for a huge number of species, depending 
upon the weighting given to different criteria and one’s own personal perspective. The species 
selected for consideration can be described in broad terms as:
1. those that are very rare and/or endangered; and
2. those that are vulnerable but are reasonably common and are more likely to be 
encountered by the Agency in the course of its activities.
Whilst species selection for the first year of the project was driven by the recommendations of 
Gulson (1994), the funding of species falling into Category 1 above has been subsequently 
guided by the report of the UK Biodiversity Steering Group (1995). The UK BSG report 
provided three priority lists of species:
• the ‘Short’ List - comprising the highest priority species (116);
• the ‘Middle’ List * the short list plus other species of high priority (400 in all);
• the ‘Long’ List - the middle list plus species of lower priority (1250 in all).
These have now been consolidated into an overall list comprising ‘species of conservation 
concern’ and ‘priority species’ (composed of the former Short and Middle Lists). For the past 
two years, the efforts of UK organisations have focused on species on the Short List, whilst 
work is now beginning on the remaining ‘priority species’. The Agency has been assigned 
direct responsibilities towards certain species (shown in Table 1.1), whilst others are the 
immediate responsibility of other organisations but require active involvement from the 
Agency. Where a BAP species action plan has been produced for a species and specific actions 
have been allocated to the Agency, a member of Agency staff (a BAP Coordinator) has been 
nominated to lead and coordinate necessary actions. Responsibilities towards remaining BAP 
‘priority species’ will be assigned in the near future, which will greatly influence the future 
direction of the Agency’s R&D funding in this area.
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Outputs from the project are divided into four main categories.
Species Action Plans These are produced for individual species and are summary
documents that aim to provide a statement of the actions required 
by different organisations (with respect to issues such as 
management, monitoring, research, legislation, site protection, 
advice and publicity) to secure their long-term protection.
M anagem ent guidelines These are a distillation o f current understanding on appropriate
management for individual species, aimed at Agency staff but also 
relevant to others working in nature conservation. Management 
guidelines produced under this project and related projects on 
individual species are being collated by the Agency into an 
updateable manual.
These document the results of fieldwork to clarify the distribution 
of individual species so that the degree of threat to the species can 
be confirmed and locations can be targeted for ecological studies 
and conservation action. This is particularly important for less 
well-known species, where under-recording can be a serious 
hindrance to realistic prioritisation.
These document field- and/or desk-based studies into the 
ecological requirements and behaviour of individual species, so 
that appropriate management guidelines/strategies can be 
developed and/or refined.
The work programme to produce these outputs consisted of programmes of collaboration with 
English Nature and the Countryside Council for Wales, a number of sub-contracts to national 
experts, and commitments made by selected Agency staff (who have liaised with relevant 
experts). All work was coordinated by WRc, with draft and final outputs being technically 
reviewed by WRc, the Project Board and additional Agency personnel with specific knowledge 
of the species or species group in question. The Project Board consisted of representatives 
from the Environment Agency, English Nature and the Countryside Council for Wales.
Over the past three years, Project i640 has acted as a repository for relatively small work items 
of R&D with national relevance. Where a more significant study has been required on key 
species, separate projects have been established by the Agency. This has included work on the 
otter (Lutra lutra), the shads (Alosa alosa and Alosa fall ax), the native crayfish 
(Austropotamobius pallipes), the vendace {Coregonus albula) and the water vole (Arvicola 
terrestris). Some stand-alone projects, such as those currently being undertaken on the black 
poplar {Populus nigra ssp betulifolia) and southern damselfly (Coenagrion mercuriale), 
originated from small projects within Project i640. Over the course of the project, BAP 
Steering Groups on individual species have become increasingly responsible for directing 
strategic work on BAP species, and Project i640 has collaborated with these groups to fund 
necessary work.
Survey reports
Research reports
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Table 1.1 Species on the Short List of the UK Biodiversity Steering Group report for 
which the Environment Agency has direct responsibilities
Species Scientific name Cont.
PL1
Proposed Lead 
Partner2
Agency coordinator
Mammals
Water vole Arvicola lerrestris EA UK Wat. Vole Steer. Gr. Alistair Driver (Th)
Otter Luira lutra EA Wildlife Trusts/EA Teg Jones (W)
Fish
Allis shad Alosa alosa MAFF MAFF/EA M. Aprahamian (NW)
Twaite shad Alosa fallax MAFF MAFF/EA “
Vendace Coregonus albula EA EA Steve Douglas (SW)
Crustaceans
Native crayfish Auslropotamobius pallipes EA Game Conservancy Jonathon Brickland (NE)
Insects
Southern damselfly Coenagrion mercuriale EA Wildlife Trusts Tim Sykes (S)
Molluscs
Pearl mussel Margaritifera margaritifera SNH SNH/EA Steve Gamer (NW)
Shining ramshom snail Segmentina nilida EA Wildlife Trusts Shelagh Wilson (S)
Ltle. whirlpool rmshn. snail Anisus vorticulus EA EA Jane Cecil (S)
Freshwater pea mussel Pisidium tenuilinealum EA EA Dave Leeming (Th)
Compressed river mussel Pseudanodonta complanata EA EA Catrin Davis (W)
Glutinous snail Myxas glutinosa EA EA John Steel (Th)
Plants
River jelly lichen Collema dichotomum EA EA Chris Formaggia (W)
Ribbon-leaved wat. plantain Alisma graminea EA EA/EN Gill Walters (M)
1 The Contact Point is the main point of reference for information on the species.
2 The Lead Partner is the main driving force for, and coordinator of, work on the species.
R&D Technical Report W161 5
R&D Technical Report W161
2. SUMMARY OF WORK PROGRAMME
2.1 Preamble
Table 2.1 summarises the work in which Project i640 has had an involvement. Some o f  these 
projects have been funded solely by Project i640 and directly overseen by WRc and the Project 
Board, whilst others have been collaborative initiatives where English Nature or the 
Countryside Council for Wales have had prime responsibility. In these latter cases, Project i640 
has part-funded the work (see Section 3), whilst WRc and the Project Board have provided 
technical comments on draft project specifications and final outputs.
All outputs produced from the work programme are included in the three associated Project 
Records (Wl/i640/l/M, Wl/i640/2/M and Wl/i640/3/M), providing a complete record of all 
work undertaken with Project i640 involvement. The contents pages of this Technical Report 
list the outputs within the Project Records, with Wl/i640/l/M and Wl/i640/2/M being 
repositories for all research and survey reports and Wl/i640/3/M containing all SAPs and 
management guidelines. The reason for this division of outputs is that SAPs and management 
guidelines are very much temporary documents, with some of the outputs in Wl/i640/3/M 
having already been updated since they were produced under Project i640. All management 
guidelines have been incorporated into the Agency’s new manual on habitat and species 
management, which will be the up-to-date source of management information for Agency staff, 
whilst some SAPs have been modified by BAP Steering Groups for the relevant species. The 
information sources produced by Project i640 that are most likely to be consulted directly are 
the research and survey reports, which is why they have been physically separated from SAPs 
and management guidelines.
Short summaries of the work undertaken on each species are given in subsequent sub-sections, 
whilst a reference list of survey and research reports is provided in the ‘References’ section.
2.2 Mammals
• The SAP on the water shrew, produced by Dr Sarah Churchfield of King’s College 
London, highlights the worrying lack of information on the current status and trends in 
status of the species, in addition to a poor understanding of its habitat requirements. 
Subsequent field studies focused on water-cress beds in Hampshire that have historically 
supported the species. Survey and trapping work has confirmed that populations continue to 
thrive, even at sites under relatively intensive management. Preliminary investigations have 
been undertaken of potential methods for rapid and simple surveying of sites for species 
presence, in order to build up a better picture of distribution and status.
Further work has been recommended to develop a standard survey methodology, for use in 
a range of habitats, that could be used in a nationwide survey. It has been recommended that 
the methodology is based upon the use of bait stations, with subsequent identification o f  
‘scats’ (faeces) to discriminate water shrews from other small mammals. Scat identification 
could either be undertaken by dispatch to experts (screening of material for shrew scat is
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straightforward and would reduce the amount of material sent), or by the training of 
selected staff.
• A review of the use of river corridors by bats was undertaken by Prof. Paul Racey of 
Aberdeen University, indicating that the foraging activity of Daubenton’s bat is almost 
completely restricted to the air space over rivers and other water bodies. Pipistrelle bats also 
have strong foraging associations with water, whilst noctule and whiskered bats also use 
waterbodies significantly (the latter feeding in marginal vegetation). Roosting in river 
corridors appears to be concentrated in buildings and bridges, although available 
information is skewed towards upland areas. From the literature, both Daubenton’s bat and 
pipistrelles appear to feed mainly on insects with aquatic larval stages, particularly caddis- 
flies and dipterans. This may make them sensitive to water quality deterioration, although 
the large proportion of dipterans in the diet of Daubenton’s could result in improved feeding 
opportunities in organically enriched conditions.
• Leeds University subsequently undertook desk- and field-based work on Daubenton’s bat 
to produce an SAP, management guidelines and a model for incorporating the needs of the 
species into catchment management planning. This is the bat most associated with riverine 
habitats, flying low across the water in high densities when foraging. Field work was 
undertaken on the upper reaches of the River Wharfe, where roosts have been located and 
commuting/foraging behaviour has been related to the habitat characteristics of the river 
corridor and the wider catchment. Time expansion detectors of echolocation calls were used 
very effectively along river transects to determine the distribution and behaviour of 
Daubenton’s bat and indicate likely roost sites. This has been recommended as the best 
approach to future studies of bat behaviour in river corridors.
The large numbers of males observed indicated a strong segregation of males and females, 
with the suggestion that food availability in the upper catchment is insufficient to meet the 
energetic requirements of lactating females. This emphasises the need to take a large-scale 
perspective when considering the conservation of bat populations in river catchments.
From the work, key habitat issues for Daubenton’s bat were identified, including sensitive 
renovation of bridges and riparian houses as potential roost sites, protection of old riparian 
trees with cavities (again as roosts), continuity of riparian woodland habitat between roost 
and foraging sites, and provision of tree-lined river stretches of unrippled water for best 
foraging conditions. Further work has been recommended to determine how transferable 
results are to lowland areas, which are very understudied, and to better understand the 
habitat and dietary requirements of females. Studies into other species with a heavy usage of 
river corridors have also been recommended, particularly Natterer’s bat for which the UK is 
believed to be the European stronghold. The species catches prey by ‘gleaning’, essentially 
trailing its legs along water and ground surfaces and snatching animals as they are chanced 
upon.
2.3 Birds
• Management guidelines have been produced by Stephanie Tyler (independent consultant) 
for six bird species intimately associated with river corridors and therefore greatly 
influenced by the activities of the Environment Agency. The species considered are the
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kingfisher, grey and yellow wagtails, sand martin, reed bunting and dipper. After 
dramatic recent declines in reed bunting populations nationally, this bird is now on the Red 
List (high conservation concern) of ‘Birds of conservation concern in the UK, Channel 
Islands and Isle of Man’. The kingfisher and sand man in are featured on the amber list, 
indicating medium conservation concern.
• Management guidelines have also been produced for the marsh w arbler by the 
Worcestershire Wildlife Trust, indicating a need for unmanaged, rank herbaceous 
vegetation, dominated by species such as great willowherb (Epilobium hirsutum), common 
nettle (Urtica dioica) and meadowsweet (.Filipendula ulmaria). Overwintering dead stems 
of these plants are important for use as supports in nest-building and as song-posts. The 
species is on the Red List of conservation concern, having a small UK breeding population 
which has declined in recent years in its traditional sites. However, it is currently colonising 
sites in Kent and other counties of south east England.
2.4 Fish
• An SAP was produced on the spined loach in the early stages of Project i640 by the 
Institute of Freshwater Ecology, highlighting the need for a better understanding of its 
habitat preferences and distribution. This led to research by ECON at the University o f East 
Anglia, collaboratively funded by Project i640 and English Nature, in which information on 
the ecological requirements of the species was reviewed and provisional management 
guidance drawn up. This work highlighted a preference for a mosaic of submerged 
macrophyte beds and bare sandy substrates, contradicting the popular perception that the 
species preferred sluggish, large watercourses with a muddy bed. Whilst silty and muddy 
substrates can be tolerated by the species, they would appear to represent sub-optimal 
habitat. This has important implications for future targeted surveys for the species and for 
managing habitats in its Midland and East Anglian strongholds.
Subsequent field studies into the habitat preferences of the species concluded that spined 
loach are more likely to occupy less modified river sections compared to chajinelised 
sections. The exact reasons for this were less clear, but a key factor is presumably the 
greater diversity in current velocities in the more natural channels, leading to the presence of 
some coarser substrates, patchy macrophyte cover, and the presence of refugia against peak 
flows. The situation in lowland drains was less clear from the investigations, where good 
populations were found at some locations but the status of the species was not clearly 
related to any environmental variable recorded. Lowland drains have superficial similarities 
to channelised rivers in terms of channel structure, but they do not suffer from the same 
high current velocities during flood events. This is likely to be a major factor in the better 
status of spined loach populations in some lowland drains compared to channelised rivers.
Management measures were suggested by ECON that have been drawn up into a set of 
Environment Agency management guidelines. These stress the need to avoid activities that 
increase the silt and organic content of substrates and/or reduce the health of submerged 
macrophyte populations. The annual life cycle of the species makes it dependent upon good 
recruitment into the adult population each year, so widespread disruptions to habitat (either
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physical or chemical) need to be avoided. Of great potential significance is the possible 
existence of distinct races or sub-species which have genetically adapted to the widely 
different environments in which it is found. This has implications for habitat management 
and for stocking waters as a means of repopulation or population establishment.
• SAPs have been drawn up by Peter Maitland o f  the Fish Conservation Centre for the three 
lamprey species native to Britain, these being the brook, river and sea lampreys. These 
documents have highlighted an alarming lack o f  knowledge of the distribution and status of 
the three species. Unfortunately, lampreys have not been recorded consistently in Agency 
fishery surveys. In those surveys where they have been noted, there has been no 
discrimination between species and no assessment o f population size. Whilst English Nature 
has funded targeted surveying and studies into the habitat requirements of the three species, 
one of the key factors in improving the knowledge base will be their increased consideration 
in the Agency’s routine fisheries monitoring programme, including specific surveys for 
lampreys that target their preferred habitats.
Key factors for population survival and growth are siltbeds for larval development, clean 
gravels for spawning, and unrestricted passage up rivers for migrating adults. The 
requirement for siltbeds is potentially at odds with river management for salmonids, the 
latter focusing strongly on maintaining/creating clean spawning gravels. Clearly, 
compromises need to be made to accommodate the requirements of both salmonids and 
lampreys, which are best achieved by the provision of a physically diverse river channel with 
a good range of current velocities and substrate types.
2.5 Herpetofauna
• SAPs and management guidelines have been produced for the grass snake and common 
am phibians (common frog, common toad, and palmate and smooth newts) by Andrew 
Heaton of the Environment Agency. This work was driven by the close contact between 
these species and Agency activities in river corridors and floodplains, rather than any high 
national conservation priority. This said, all of these species are under severe pressure from 
wetland habitat destruction and inappropriate management or adjacent land, making these 
documents highly important to the statutory conservation duties of the Agency.
• Management guidelines have also been produced for the great crested newt by Andrew 
Heaton. This species has a higher national conservation priority, and there is consequently 
more published literature on management guidance. The guidelines produced under Project 
i640 have therefore tended to concentrate on Agency activities in particular. As with other 
amphibians, sensitive management of land in the vicinity of breeding sites is as important as 
the management of the breeding site itself, and this is emphasised in the guidelines.
2.6 Molluscs
•  Survey work on the pearl mussel in priority English rivers has been undertaken by the 
National Museum of Wales in association with Ian Killeen, funded collaboratively by 
English Nature and Project i640. The work indicated an alarming lack of recruitment into
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the adult population on all rivers surveyed, with populations very small and possibly 
functionally extinct. The River Ehen now holds the best remaining populations in England. 
Further investigations were subsequently funded into the causes of differences in population 
status between the Lake District rivers In (poor status) and Ehen (good status), as a 
possible guide to the main mechanisms of decline. This work suggested that a primary 
reason for population decline is pearl fishing. Mussels in the Ehen are regarded as poor 
producers of pearls and have therefore been largely left alone by fishermen, whilst the Irt 
has been fished intensively for centuries. However, there are other potentially important 
differences between the two catchments and the picture is far from clear. It is not known 
how transferable these results are to other rivers in England and Wales, although the study 
does suggest that over-exploitation has great potential to impact upon these long-lived 
animals.
Following on from the English survey, an investigation of Welsh rivers was undertaken by 
the same workers, funded collaboratively by the Countryside Council for Wales and Project 
i640. This revealed that populations in most rivers studied are in extremely poor condition, 
with very low numbers and no indications of recruitment for the past 30 or 40 years. Pearl 
fishing is not thought to have been a major activity in Wales, although experienced Scottish 
fisherman are known to have visited some Welsh rivers. Degradation of habitat, through 
river engineering, substrate siltation and organic/nutrient enrichment, are more likely to be 
the main factors involved (as indeed they may be on many English rivers), along with 
impacts upon fish populations acting as larval hosts. It is clear that further investigations are 
urgently required into the demise of Welsh populations.
There is much research that needs to be undertaken if the pearl mussel is to survive and 
thrive in England and Wales. Future Agency involvement in research will be directed by the 
Agency’s BAP Coordinator for the species, Steve Gamer (North West Region).
• A survey of two priority mollusc species, Anisus vorticulus and Segmentina nitida, was 
undertaken at historical sites in order to clarify their current status. The work, funded jointly 
by English Nature and Project i640 and undertaken by mollusc specialists Ian Killeen and 
Martin Willing, concluded that Anisus has declined severely in recent years and is in need of 
focused conservation attention. In contrast, Segmentina appears to be stable at known 
localities and does not give cause for concern. On the basis of this survey, further work was 
recommended to determine the key environmental factors influencing the well-being of 
Anisus populations, with a view to recommending appropriate ditch and land use 
management
• A further field study was jointly funded on Anisus vorticulus by English Nature and Project 
i640, involving additional targeted survey work and investigations into habitat preferences 
at sites in Sussex, Norfolk and Suffolk. The work revealed a number of occupied ditches in 
addition to those identified in the earlier survey, suggesting that further focused survey 
work would be fruitful The possibility of significant under-recording was reinforced by the 
observation that the species has an annual life cycle with minimum population counts in mid­
summer, the period when many biological surveys are conducted.
An association between A. vorticulus and ditches in a late stage of vegetational succession 
was confirmed, these being shallow (or at least having shallow areas) and having a high 
coverage of submerged macrophytes. Tall and overhanging vegetation (emergent plants and
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tall herbage on the banksides) appears to inhibit populations, such that grazing of ditch sides 
is important. The use of adjacent land as unimproved or semi-improved pasture is vital in 
providing this light grazing and preventing excessive nutrient enrichment that may impact 
upon the macrophyte community. The species was previously thought to be a calcicole, but 
observations of water hardness and pH in West Sussex revealed that it is thriving in some 
ditches with pH conditions below neutral.
The study identified some populations in seemingly unsuitable ditches, but in all such cases 
there were good hydrological connections to  populations in well-vegetated, shallow ditches 
from which colonisation could take place. The lack of individuals in some apparently 
suitable ditches could be explained by their hydrological isolation from known populations. 
These observations highlight the need for good hydrological connectivity within the ditch 
system, or perhaps periodic inundation of adjacent land between ditches.
Management recommendations from the study emphasised the need to allow ditches to 
become quite choked with submerged plants, clearing on a relatively long rotation. 
Dredging operations should preferably leave one margin intact and ensure that some shallow 
areas remain at frequent intervals along the ditch. Low intensity grazing should be 
maintained, or encouraged where it is absent. Further research has been recommended, 
including investigations of microhabitat preferences and ditch colonisation in different 
hydrological situations. Future Agency involvement in research will be directed by the 
Agency’s BAP Coordinator for the species, Jane Cecil (Southern Region).
• Following on from the skeleton SAPs produced on Pseudanodonta complanata and 
Pisidium tenuilineatum  under the Biodiversity Action Plan, Martin Willing of the 
Conchological Society produced full SAPs that confirmed the high priority of work to 
determine the status and ecological requirements of P. tenuilineatum (see below). The more 
detailed examination of information on P. complanata, in addition to new evidence coming 
to light after the UK Biodiversity Steering Group report, led to the conclusion that this 
species is probably not particularly endangered and therefore warrants a lower research 
priority status.
•  Subsequent survey work on Pisidium tenuilineatum  undertaken by Ian Killeen has revealed 
populations on a number of chalk rivers, these being the Hampshire Avon, Itchen, Loddon, 
Evenlode, Kennet and Whitewater. Densities are characteristically low, with the best 
densities occurring on the Loddon and Itchen. The relatively high proportion of samples in 
which the species has been found (around 30%) suggests that under-recording is a 
significant factor in its current priority status, as might be expected of a species that Hves in 
low densities and is inconspicuous and difficult to identify. Future Agency involvement in 
research will be directed by the Agency's BAP Coordinator for species, Dave Leeming 
(Thames Region).
• A survey of the glutinous snail (Myxas glutinosa) at historical locations has recently been 
undertaken by Ian Killeen, covering Lake Windermere and Esthwaite Water in the Lake 
District along with the Basingstoke CanaL This was very much a preliminary investigation, 
which should pave the way for further work instigated by the BAP steering group for the 
species. Unfortunately, the survey generated no records for the species. There is a strong 
possibility that the species is extinct in mainland Britain, although surveys of a few other 
historical sites (such as Llyn Tegid and the Stour Marshes) may reveal populations. It has
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been recommended that a review is undertaken of the species’ ecology and distribution in 
Britain and Europe, including examination of the fossil record, so that a better 
understanding of its requirements can be gained. This would provide a platform upon which 
to base any future programme of species recovery. Future Agency involvement in research 
will be directed by the Agency’s BAP Coordinator for the species, John Steel (Thames 
Region).
2.7 Insects
• Management guidelines for six Odonata species were drawn up by the British Dragonfly 
Society in the early stages of Project i640. These comprised three dragonflies (the Norfolk 
Hawker, downy emerald, and scarce chaser) and three damselflies (southern damselfly, 
scarce emerald and scarce blue-tailed). Most of these species are not particularly 
endangered compared to the BAP list of priority species, but their selection was driven by 
their vulnerability to Agency activities in river catchments. The exception is the southern 
damselfly, which is listed under the EU Species and Habitats Directive and is also on the 
original Short List of the UK BAP. This species was therefore targeted for further study 
within Project i640 (see below).
• Preliminary studies into the ecology and dispersal abilities of the southern damselfly were 
funded jointly by the Countryside Council for Wales, English Nature and Project i640, 
under the auspices of the BAP steering group on the species. Mark-recapture experiments 
at study sites in the New Forest and South Wales have suggested that movement away from 
breeding sites is very limited, generally to within 50 metres of the watercourse. This 
provisional result is important, since it implies that any habitat enhancement work should be 
undertaken close to existing breeding sites if natural colonisation is to take place.
Recent work outside of Project i640 in the Itchen valley has suggested that individuals 
move freely between breeding sites if the distances involved are small (Hold 1997), 
supporting these provisional findings and suggesting that habitat enhancement and creation 
works around the periphery of existing sites will result in rapid natural colonisation and a 
consequent increase in the stability of populations. However, it should be noted that nothing 
is known about the behaviour of mobile individuals that were not recaptured in the Project 
i640 study, and there remains the possibility that these could reach locations further afield 
and breed successfully if habitat was appropriate. There is also the possibility of larger-scale 
movements occurring during infrequent years of particularly high survival, when the 
carrying capacity of the immediate site might be over-loaded.
This work has formed a precursor to a PhD study on the ecological requirements of the 
species directed by the BAP Southern Damselfly Steering Group, chaired by the Agency’s 
BAP Coordinator for the species (Tim Sykes, Southern Region). The PhD will explore the 
provisional findings on dispersal, in addition to investigating larval/adult behaviour and 
ecological requirements in more detail.
• Following the production of management guidelines on the Norfolk hawker, a small project 
was set up to investigate the ecology of the species, and in particular the reasons for its 
frequent co-occurrence with the plant Stratiodes abides (water soldier). Observations have 
been made of ovipositing behaviour, and plant material into which females have laid eggs
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has been transferred to bankside aquaria for detailed observations of larval behaviour. 
Larval observations have indicated a possible overwintering association between the species 
and the water soldier. The timescales of the project have been extended to allow enough 
time for further collection of eggs and larvae, and a proper investigation of the complete 
larval stage. Whilst no further financial commitments have been made beyond Project i640, 
a stand-alone final report will be produced early in the year 2000 under the direction of 
Andrew Heaton.
2.8 Other invertebrates
• The leaflet on the native white-clawed crayfish and its alien competitors, which has proved 
so popular with Environment Agency staff and the public alike, was updated by Nottingham 
University with Project i640 funding to incorporate inproved knowledge of its distribution, 
new legislation and descriptions of a new alien species. This will soon be available through 
Agency offices and is not reproduced in this report. A strategy report has also been 
produced by the university (under Project i640), indicating on a catchment-by-catchment 
basis the status of native populations, the establishment of alien species and outbreaks of 
crayfish plague. The document classifies catchments in England and Wales according to the 
action appropriate to conserve and enhance native crayfish populations. However, the 
picture is changing so quickly that the report will need to be reviewed in the near future in 
order to keep it up-to-date.
• An SAP was produced for the medicinal leech in England and Wales by the Institute of 
Freshwater Ecology, funded by English Nature and Project i640. Widespread destruction of 
stillwater habitat and associated inpacts upon vertebrate host populations, together with the 
collection of animals for medicinal purposes, has led to the decline of the species in Britain. 
The SAP highlights the needs for systematic and targeted surveying to clarify distribution 
and status, together with informed advice to landowners for managing sites with extant 
populations. Future research action will be directed by the BAP Steering Group on the 
species.
2.9 Plants
• An SAP on the triangular club-rush has been produced by Peter Nicholson of the 
Environment Agency (South West Region), in conjunction with English Nature. In the UK, 
the species is on the northern edge o f  its range and is now confined to only one known site 
in the Tamar Estuary, having been lost from the Medway and Arun catchments in south east 
England. The SAP proposed a programme of site management and reintroduction to 
suitable historical sites in southern England. A work programme has subsequently been 
developed between the Agency and English Nature, which has included the funding by 
Project i640 of DNA analysis of plant tissue to clarify the relationship between triangular 
club-rush, its close relatives (S. lacustris and S. tabernaemontani) and its hybrids. 
Hybridisation is a threat to any future re-introduction programme, and it is therefore 
important that the nature of existing hybrids is understood in order to try to safeguard 
against genetic contamination. What are thought to be hybrids of 5. xriqueter already occur 
on the Tamar, the Arun and the Medway.
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The analysis revealed that hybrid populations on the Tamar are crosses between S triqueter 
and individuals that are genetically very similar to sample tissue of S. tabernaemontani. 
However, the quality of the S. lacustris tissue was not adequate for proper analysis, and so 
the possibility of this species being a parent cannot:be ruled out. Further work will be 
undertaken under the existing contract this spring to produce more definitive results and to 
look at hybrids on the River Arun. Findings will be reported directly to Peter Nicholson.
• SAPs have recently been produced by Peter Nicholson (Environment Agency South West 
Region) on three plants species, the Loddon pondweed, northern spike-rush and round- 
headed club-rush. These species are not of particularly high priority in the context of the 
UK Biodiversity Action Plan, but they are all Red Data Book species and are listed under 
the 1981 Wildlife and Countryside Act. They were selected for consideration at an early 
stage of Project i640 because the Agency can greatly influence (positively or negatively) 
their status in the course of executing its various duties. The SAPs are intended to provide a 
basis for discussion and liaison with relevant organisations, particularly English Nature who 
have an important role to play.
• Management guidelines have been produced by Marianne Le Ray of the Environment 
Agency (Midlands Region) for conserving the native sub-species of black poplar (Populus 
nigra ssp betulifolia), based on the SAP for the species produced by the Black Poplar 
Working Group. The species has contracted to relict populations associated with rivers and 
hedgerows, mirroring the historical decline of its natural habitat of frequently inundated 
floodplain woodland. Problems with its conservation are compounded by difficulties with 
identification and its ability to hybridise readily. Carefully organised replanting programmes 
with provenanced saplings is the major mechanism for the recovery of the species and is 
stressed by the guidelines. In the longer term, initiatives to re-create areas of seasonally 
inundated floodplain woodland need to be encouraged to allow the species to complete its 
full life cycle by seed germination.
• Project i640 funds were made available to on-going research on the ribbon-leaved w ater- 
plantain being conducted under English Nature’s Species Recovery Programme. Recent 
work by independent expert Terry Wells has focused on the cultivation of plants and the 
establishment of the species at suitable locations. Introductions of young plants to Baston 
Fen (Lincolnshire) have proved encouraging, with flowering and evidence of successful 
germination and development of recently shed seed. Further sites for future introductions 
are currendy under investigation through consultation with site managers.
• Contact has been maintained (though the Agency Project Leader) with preliminary work on 
the ecological requirements of the river jelly lichen, undertaken by CCW in North Wales in 
association with local Agency staff. This has focused on a review of available information 
on river flows (and levels) and key water quality parameters at sites where the species is 
known to occur. Further Agency involvement will be directed by the BAP Coordinator for 
the species, Chris Formaggia (Environment Agency Welsh Region).
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Table 2.1 Summary of work undertaken within R&D Project 1640
Species Scicntific name Contributor Funding Output(s) Project Record
Mammals
Water shrew Neomys fodiens Kings College London EA SAP, MG Wl/i640/3/M
EA Survey & Res. W l/i640/2/M
Daubenton’s bat Myotis daubentonii Leeds Uni. EA/NT SAP, MG Wl/i640/3/M
EA/NT Research Wl/i640/2/M
Bats Aberdeen Uni./Bat Conservation Trust EA Research Wl/i640/2/M
Birds
Kingfisher Alcedo alt his Stephanie Tyler EA MG Wl/i640/3/M
Yellow wagtail Motacilla flava
*} EA MG Wl/i640/3/M
Grey wagtail Motacilla cinerea EA MG Wl/i640/3/M
Sand martin Riparia riparia ** EA MG Wl/i640/3/M
Reed bunting Emberiza schoenictus EA MG W l/i640/3/M
Dipper Cinclus cinclus >> EA MG W l/i640/3/M
Marsh warbler Acrocephalus palustris Worcs. Wildlife Trust EA MG W l/i640/3/M
Reptiles
Grass snake Natrix natrix Andrew Heaton, EA Mid. EA SAP/MG Wl/i640/3/M
Amphibians
Common amphibians Andrew Heaton, EA Mid. EA SAP/MG Wl/i640/3/M
Great crested newt Triturus cristatus ♦1 EA MG Wl/i640/3/M
Fish
Spined loach Cobitis taenia IFE EA/EN SAP Wl/i640/3/M
ECON, Uni. East Anglia EA/EN Research 1 Wl/i640/2/M
»> EA/EN Research 2 WI/i640/2/M
Chris Mainstone, WRc EA/EN MG Wl/i640/3/M
Brook lamprey Lampelra planert Peter Maitland EA/EN SAP Wl/i640/3/M
River lamprey Lampetra fluviatilis »> EA/EN SAP Wl/i640/3/M
Sea lamprey Petromyzon marinus »» EA/EN SAP Wl/i640/3/M
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Spccics Scientific name Contributor Funding Outpul(s) Projcct Rccord
Molluscs
Pearl mussel Margaritifera margaritifera National Museum of Wales/ Ian Killeen EA/EN English survey Wl/i640/1/M
EA/CCW Welsh survey Wl/i640/1/M
»» EA/EN Research W1/i640/l/M
Shining ramshorn snail Segmentina nitida Ian Killeen/Martin Willing EA/EN Survey Wl/i640/l/M
Little whirlpool ramshom snail An is as vorticulus EA/EN Survey Wl/i640/l/M
n EA/EN Survey & Res. Wl/i640/l/M
Fine-lined pea mussel Pisidium tenuilineatum Martin Willing EA SAP WI/i640/3/M
Ian Killeen EA Survey Wl/i640/l/M
Compressed river mussel Pseudanodonta complanata Martin Willing EA SAP Wl/i640/3/M
Glutinous snail Myxas glutinosa Ian Killeen EA/EN Survey Wl/i640/l/M
Insects
Norfolk hawker (aeshna) dragonfly Anaciaeshna isosceles British Dragonfly Socicty EA MG Wl/i640/3/M
Pam Taylor (BDS) EA Research 1
Downy emerald dragonfly Cordulia aenea British Dragonfly Socicty EA MG Wl/i640/3/M
Scarce chaser dragonfly Libellula fulva i» EA MG Wl/i640/3/M
Southern damselfly Coenagrion mercuriale M EA MG Wl/i640/3/M
Graham Hopkins/Kicron Day EA/EN/CCW Research Wl/i640/2/M
Scarce blue-tailed damselfly Ishnura pumilio British Dragonfly Socicty EA MG Wl/i640/3/M
Scarce emerald damsclfly Lestes dryas »» EA MG Wl/i640/3/M
Other invertebrates
Native crayfish Austropotamobius pallipes Nottingham Uni. EA Leaflet 2
EA Research Wl/i640/2/M
Medicinal lccch Hirudo medicinalis IFE EA/EN SAP Wl/i640/3/M
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Species Scientific name Contributor Funding Output(s) Project Rccord
Plants
Triangular clubrush Schoenoplectus triqueter Peter Nicholson, EA SW EA SAP Wl/i640/3/M
Kew EA Research Wl/i640/2/M
Loddon pondweed Potamogeton nodosus Peter Nicholson, EA SW EA MG Wl/i640/3/M
Round-headed club-rush Scirpus holoschoenus u EA MG Wl/i640/3/M
Northern spike-rush Eleocharis austriaca 4 t EA MG Wl/i640/3/M
Black poplar Populus nigra ssp betulifolia Marianne Le Ray, EA Mid. EA MG Wl/i640/3/M
Ribbon-leaved water plantain Alisma gramineum Terry Wells EA/EN Research Wl/i640/2/M
MG = management guidelines; SAP = specics action plan.
1 The work has been extended for two years (without further financial commitment) and the final report will be delivered to Andrew Heaton.
2 The leaflet on crayfish is not in a format suitable for inclusion in this report - however, it will soon be widely available within the Agency.
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3. THE MANAGEMENT OF SPECIES-RELATED R&D
Whilst providing an important impetus for nature conservation in the UK, the Biodiversity 
Action Plan has created complex problems for the management and implementation o f research 
on species of high conservation priority. Individual steering groups are being created for a 
multitude of species, involving many different organisations, and coherent coordination of 
initiatives (across habitats, biological groups or human activities) has become extremely 
difficult. Some steering groups are forging ahead and generating detailed and extensive 
research programmes, whilst others are still trying to arrange their first meeting. Differences 
between groups in the rate of progress and the amount of work planned are more often related 
to logistical problems rather than the relative priority of species.
Against this background, it is perhaps useful to discuss some common themes running through 
the process of deciding strategic action on a priority species, themes which have been 
considered many times during the course of Project i640. Consideration of the general pattern 
of the decision process and the relative roles of different organisations and experts is likely to 
be of help in the operation of individual steering groups and the future overall coordination of 
species-related work.
Information-gathering on a species can be divided into three main areas:
1. clarification of distribution and status to confirm priority and focus action;
2. investigation of ecological requirements to identify appropriate management measures;
3. monitoring to evaluate population changes.
A recurring message within SAPs and subsequent research is that more surveying is required to 
determine whether a species is truly rare and/or threatened, or whether its priority status is 
merely the result of under-recording. If it is truly threatened, its current distribution needs to be 
known in some detail in order to direct appropriate action (research and practical 
conservation). Some species appear to be threatened, but on closer inspection they merely 
occur naturally at low densities, or they have been overlooked because they are difficult to 
identify (or uninteresting to look at!). The most awkward cases are those in which the species 
is truly threatened and has these latter features which tend towards under-recording.
There are two main methods of clarifying distribution and status:
• targeted surveying by experts, using external contracts;
• improved accommodation of the species in the Agency’s monitoring programme.
These methods are not mutually exclusive and can be used in an integrated way to bring about 
the best results. Inevitably, Agency staff will be constrained in instances where species 
identification is particularly difficult, or where the habitats the species prefers are not usually 
encountered and/or are little known. However, these constraints can be overcome by 
dispatching sorted samples to experts or by small additions to the survey programme in 
selected areas to cover likely sites (with habitat advice given by experts as necessary). The 
main issue is that the Environment Agency has a vast monitoring resource at its disposal and it
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is currently little used for the clarification of the distribution and status of priority species. 
Conservation, Biology and Fisheries staff are in the field routinely all over England and Wales 
and have great potential for adding to our knowledge of these species.
In order to try to redress this situation, the concept of Species Awareness Leaflets (SALs) has 
been promoted by Project i640, with the specific aim of encouraging Agency staff to make note 
of priority species during field surveys and to pass this information on to nominated 
coordinators. This concept has been developed further within the Agency, and SALs are now 
being produced for a number of species. Where species are difficult to identify (such as the pea 
mussel Pisidium tenuilineatum), national experts to whom material can be sent are named. 
Ultimately, however, if an effective information flow is to be established between the Agency’s 
monitoring programme and national conservation databases, responsibilities and resources have 
to be assigned to the task. This is increasingly recognised within the Agency and it is to be 
hoped that a workable recording and communication protocol will soon be established.
Targeted surveying by experts is an extremely valuable approach, particularly in cases where 
the known historical distribution is localised and the search can be restricted to a relatively 
small number of sites, or where the species is difficult to find and/or identify. In the latter 
situation, the choice of surveyor is often restricted to a very small number of individuals, who 
are typically very experienced natural historians with an interest in a single taxonomic group. 
Where a number of priority species occur within the same taxonomic group (molluscs have 
been a particular case in point), these individuals can generate an information ‘bottleneck’ as 
they battle against a heavy workload, working for a number of steering groups and 
organisations. Taking a strategic view, their time may be better spent in providing training or 
guidance to other personnel (within or outside of the Agency), who could then undertake some 
of the necessary work (surveying and identifying).
Once additional surveying effort has been expended on a species, its status may well change 
and further work on ecological requirements will then become less important. If the status of 
the species is not clarified beforehand, time and money may be wasted on ecological studies on 
a species that is not in fact under threat, diverting much-needed resources from truly threatened 
species. This may seem self-obvious, but it is easy to take known records of a species on face- 
value without full consideration of the effects of under-recording. This is particularly the case 
when special interest groups are vying for attention and in their exuberance may exaggerate the 
threat to a species to which they are particularly attached. It also has to be recognised that all 
SAPs are not written by the same person, and one author’s view of ‘high priority’ is not 
necessarily the same as another’s.
The shift in emphasis from survey to ecological study, which seeks to allow appropriate habitat 
management actions to be identified, requires a shift in technical expertise that may demand 
new research personnel. Experienced natural historians, with detailed knowledge of the 
biological group to which the priority species belongs, are often ideal for targeted surveying to 
clarify distribution and status. However, objective investigations of ecological requirements 
and key mechanisms of impact are often beyond their scope, requiring a good knowledge of a 
range of anthropogenic influences on aquatic (and often terrestrial) ecosystems, together with 
the means of evaluating them and analysing the resulting data. The best approach is likely to be 
a collaborative effort, with the natural historian contributing to any necessary biological survey 
work, and the ecologist addressing limiting factors and mechanisms of impact.
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Monitoring populations to assess trends in status is frequently discussed in relation to priority 
species. It is important to recognise that this is not merely a repeat of the survey process that 
has helped to clarify the status of the species and which is typically undertaken to gather as 
much information as possible on species occurrence rather than population size. Monitoring 
must utilise a suitably standardised methodology, which considers site selection and extent, 
target habitats, sampling effort, season, and sampling procedures/tools. The estimates of 
population size produced must have a known level of confidence if comparisons are to be made 
with subsequent years. Again this may seem obvious, but it cannot be assumed that those who 
may be contracted to perform monitoring exercises are fully aware of these considerations.
The key message that relates to all forms of information-gathering on priority species is that 
the ultimate aim of the work is to provide knowledge that is directly useful to environmental 
managers, whether they are operating at a national or a local scale. Survey work helps 
prioritise species and target management attention; ecological studies provide the basis for 
management guidelines, and monitoring protocols help to evaluate the success of management. 
National experts can approach information shortfalls on a species in a very different way to 
environmental managers; an information gap may exist, but does it need to be filled to conserve 
the species successfully? If not, funds are best spent on a different information shortfall on the 
same species, or on another species. The interface between national experts and those directing 
research is therefore crucial in ensuring that work is properly focused.
Finally, a remark should be made about the implementation of management measures for a 
priority species. The BAP process is generating management guidelines for an ever-increasing 
number of species, potentially imposing very different management regimes on any one stretch 
of watercourse, river corridor or associated wetland areas. Implementation of any one set of 
guidelines in the absence of a balanced overview could have disastrous consequences for the 
biological community as a whole. Ultimately, management guidelines for individual species 
have to be harmonised into guidance based upon broad habitat types, which balances the needs 
of priority species with the wider community. As it evolves, the Agency’s new manual on 
habitat and species management will help to generate this balance, emphasising the need for 
habitat mosaics, rotational management, and provision of a full range of hydroserai stages.
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4. FUTURE SPECIES-RELATED RESEARCH WITHIN 
THE AGENCY
As is evident from Section 3, Agency-funded work on BAP-listed species is now driven by 
nominated Agency staff, acting as ‘BAP Coordinators’ for individual species (see Table 1.1) 
and working with relevant BAP Steering Groups. New nominations are due for remaining BAP 
priority species as work begins on them. BAP Coordinators are expected to identify any 
requirements for R&D on their species, and apply for funding from a central R&D budget. 
Proposed work will be prioritised centrally and funded as the budget allows. Proposals that are 
deemed not to be nationally relevant will be referred to the appropriate Region or Area for 
consideration.
The BAP is generating a large workload of R&D which will increase as Steering Groups for 
priority species are established and begin work. R&D resources will be badly stretched and it is 
more important than ever that proposals are well-focused and utilise as much internal resource 
as possible, linking in with the Agency’s existing biological and chemical survey programme. 
The role of well-supervised studentships, with tight and pragmatic objectives, in delivering 
valuable ecological studies and monitoring protocols should not be under-estimated.
The BAP aside, it is highly important that the Agency does not lose sight of its obligations 
towards more common species that are particularly vulnerable to Agency activities within river 
corridors, standing freshwaters, floodplains and coastal areas. Species such as the water shrew, 
whilst on the BAP Long List (along with a massive 850 other species not also associated with 
the Short or Middle Lists), will not receive attention through the BAP in the foreseeable future. 
However, it is one of very few mammal species intimately associated with watercourses and 
there is a pressing need to clarify its distribution and status. Daubenton’s bat and Natterer’s bat 
are in a similar position (both on the Long List), where research has been proposed within 
Project i640 but consideration through the BAP process is a long way off.
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5. FINANCIAL SUMMARY
A breakdown of sub-project funding over the three years of the project is given in Table 5.1.
Table 5.1 Breakdown of Project i640 funding by sub-project
Contributor Work Funding Agency contribution 
1995/96 1996/97 1997/98
IFE Medicinal leech and spined loach SAPs EN/EA 500
Nat Mus. Wales Survey for pearl mussel in England EN/EA 7,000
Fish Conservation Centre SAPs for brook, river and sea lampreys EN/EA 500
Aberdeen Uni./BCT Review of bats in river corridors EA 2.000
British Dragonfly Society Management guidelines for 6 Odonata EA 5,000
King’s College SAP, MG and research on water shrew EA 4,140
Nat Mus. Wales Research/M Gs on the pearl mussel EN/EA 5,000
Uni. East Anglia Ecological studies of the spined loach EA/EA 6,000
I. Killeen/M. Willing Survey for A. vorticulus and S. nitida EN/EA 1,730
Leeds Uni. Ecological studies of Daubenton’s bat EA/NT 10,000
Nottingham Uni. Work on native crayfish EA 8,912
Stephanie Tyler Management guidelines for 6 bird species EA 1,500
Martin Willing SAPs on P. tenuiiineaium and P. complanata EA 300
Worcs. Wildlife Trust Management guidelines on the marsh warbler EA 540
I. Killeen and M. Willing Ecological studies of Anisus vorticulus EN/EA 3,000
Uni. East Anglia Further ecological studies of the spined loach EA/EA 3.000
English Nature Translocation trials with Alisma graminea EA/EA 2.500
Pam Taylor (BDS) Ecological studies of the Norfolk hawker EA 749
Nat. Mus. Wales Survey for pearl mussel in Wales CCW/EA 5,000
Royal Botanic Gdns Kew DNA analysis of triangular club-rush samples EA 494
British Dragonfly Society Ecological studies on the southern damselfly CCW/EA 2,000
Ian Killeen Survey for the glutinous snail EA 2,710
Ian Killeen Survey for Pisidium tenuiiineaium EA 2,223
Totals 19,140 33,982 21,676
Grand total 74,798
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